1,1-dichloroethene as a predominant intermediate of microbial trichloroethene reduction.
A microbial culture derived from a landfill site in Dover, DE consistently reduced trichloroethene (TCE) to ethene through 1,1-dichloroethene (DCE) as a dominant intermediate in the presence of ampicillin. A constant 1,1-DCE-to-cis-DCE ratio of 2.4 +/- 0.3 was observed for more than two years, while trans-DCE was never detected. Without ampicillin, however, TCE was reduced to ethene almost exclusively through cis-DCE, suggesting that the culture contained at leasttwo TCE-dechlorinating populations. Two subcultures, which were established using 1,1-DCE or vinyl chloride as an electron acceptor, exhibited the same 1,1-DCE-to-cis-DCE ratio when TCE was introduced. PCR amplification of 16S rRNA gene followed by sequencing and DGGE analysis indicate that these (sub)cultures contained a Dehalococcoides population(s). TCE dechlorination assays with crude cell extract showed a DCE distribution pattern similar to that with whole cells. The enzyme involved in 1,1-DCE formation was likely a cobalt corrinoid enzyme, as suggested by the inhibitory effect of CH3I and photoreversibility of the inhibition. This study provides a possible biological mechanism forthe occurrence of 1,1-DCE in TCE-contaminated sites.